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im^m 1 1 

2. o<z/y<3. 0) "C'aie$tL;5.^>^^;^T->'m'fb!^<^«lt«£^^ isiti^/t 

-«£^MxWyOz (mt. M{i> He^ T;w*U^JSx T)^iJV±m^m. 
^±m%M^ Mg^ Zr^ Cr.Mn. Fe> Ru> Co. Rh. Ir, Ni. Pd. P 
t, Cu> Ag. Au. Zn. Cd. AK Ga. In, TU Si, Ge, Sn, Pb 
, Sb, F, P, S. Se, Br, Te, Ti, Nb, V, Mo, Ta, Re<7)l*i*^ 

2. o<z/y^3. 0) x-mm-^fi^m^^y^:^7'>M^tm(oWL^^'^m^-^f^^^ 

*a*b*^'fe^^tC^tt*«&#'fel'i3V^T, L**«2 5~8 0, a*:6*-10~10, b*;i»«- 
111^:^31 

— JK^WyOz (mL, W{i^'>^^;^r->, 0<im^> 2. 4 5^z/y^2. 9 9 
) ■C^fB$tt;5,«ifc(^'7^^^Uffi=gr'^tpii:'S'#mi:i-SW^]^l t/^l±2iaig<^Hlt 

Sb, V, Nb, Ta,W, Zr, F, Zn, Al, Ti, Pb, Ga, Re, Ru, 
P, Ge, In, S n. La, Ce, Pr, Nd, Gd, Tb, Dy, Ho., Y, Sm, 
Eu, Er, Tm, Tb, Lu, Sr, Q, 2.i>h'^^m^i3'^hm.\t^fz2W^X±.(r>it%±--h 

mP^-h^ (^)jii'^#:«:^v>;5.^i:S:#mt1-^i»*:!fil t/v:(i3lBm<^BS*itiKffi'^^-<^« 

friaS b, V, Nb, Ta,W, Zr, F, Zn, Al, Ti, Pb, Ga, Re, R 
u, P, Ge, In, Sn, La, Ce, Pr, Nd, Gd, Tb, Dy, Ho, Y, S 
m, Eu, Er, Tm, Tb, Lu, Sr, C a id^^^^SfjJ^ibMtfttfc 2 ltm±07C3^ 

(omM.'^^^. (^^l-g-^J-^ii, 5:5-5:9 5 otSffl-cab^ t =Sr#ilci:-t-^ 

[»^:® 6 1 
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fjiB'f r^Ji(±> w!mBmmmm^t^'r^un^:^^^tfi^ BMrnmrn-^m^^m-r ^ 
^j.±(DmmL-^z'^m^t. imi-^^tis^mt-r^m^mi-6<D\^>im^^i^mm<DB 
im^m 1 1 1 

friBf^'K® ^mmt fzn 2 jim_h<^a® Ltz'^mm^^ 
[ft 1 3 ] 

^mmttiit2miik±(Dmmvfz^mmt^ 

i^mmm. m^B%mwmm^^i-^w&^i^'ttfL^Bmmmm. mmm<DmKmm 
^ixfzmm^t. ^*L. 

mtmmi^<Dmmmi±. mB'pmmtt:i.i2mi>i±.(7)mm Lfz^mmtmmLx\^^:h 
t ^imLt-r^m^m 1 ~ e <D\^>-rM^Ktm<DBmmmm^t>'^miti^o 
[w 1 4 1 
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[0 0 0 1 1 
10 0 0 2] 

mLx}^mnm^A(o^mm(Dmn^Eifyt Ltzi><Di/^u^^fix\^^io 

[0 0 0 3] 
[0 0 0 4] 

tfz^ mV^Xm2\Z\,t^ 'ptj:<ti,2l^(r>WLify:^om\z^ Sn. Ti. Si^ Zn. 

Zr^ Fe^ AK Cr^ Co. Ce> In, Ni> Ag. Cu. Pt. Mn, Ta> W 

> V, Mo(D^m. ^(^mitm. mitm^^^^\tsh^¥<DY-^m-ttz\t:Lfi 

[0 0 0 5] 

t/c. #m=:5:m3 \Z\t^ Ti02. Zr02. Sn02> Inz Ozi)^h^^W^=^-t 
[0 0 0 6] 

m^Win. ^mm<D^%m2m<^^mm\Z\,tSn. Ti, si, Zn, Zr, Fe. Al 
, Cr, Co. In, Ni, Ag. Cu, Pt, Mn. Ta> W, V. Mo (D^m. 

m. mAtm. mimh^\'^\tsh^¥<r>Y-^mtfz\t:LfLh(D^'^m-^^n\^. tt^m 
lmtm3m(Dt^^m^mmmtLfz^i:>^if7:^i!)m^^flx\^^:ho 

[0 0 0 7] 
[0 0 0 8] 

-yj. :^mmAii. BHmmm^'i:^i-^^mm^2^<D^:ff9^mK<ft-^^^x^ 
xj'/'tfzn AT o«JK^ t \£=-}\^^mm^^mi- :^^mmzx*)m^-^fit:B mmmm^ 

n^%mm^^^-r^^m^hxmwL^fLfzB%mWim^t>^if'7 7.^m^-scm^ t lth 
I Tomu'^isxxjpytfziiATow&=f-i!}mm^ixtiBmmmm^t>^ 

T -r ^ '£>^:6^* 46 , 5 icia« $ tt/c b l^jsisffl-^^p-a: iS'7 7.\z^\i^x^^ 

[0 0 0 9] 
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#ra¥8-2 1 7 5 0 0-^<Zr^ (^^0 0 1 8) 

mm:scm2] 5927 9^^# (^^0 0 1 2) 

[#ii=i:M3i iifr?i¥4- 1 6 0 0 4 mwm-^(ow,mmim. ^^sm* 

±fflO 9 - 1 4 fi^. <2rm 3 M:feTti 1 6 
l!|$i1^:S:i^4 1 #r?i¥ 10-297945 (^^ 0 0 18) 

[#W^:S:m5l #l^¥2 0 0 1 -8 9 2 0 2-^<2rm (^^0 0 1 2) 

[0 0 101 

IIS® «¥^-r ^ * <D^m 

10 0 1 1] 

0(i^*^ 2. 0<x/y<3. 0) T'^ie^ tt^ ^5' >'^^^;^x>i^'^bt)0^^ 
n'^isXX/ytfzii-^^MxYJyO z (iBL. Wii^ > ^y^v-y. Oitmm. 0. 00 
l^x/y^l. 2. 0<z/y^3. 0) T«^|B$ tL^lfi^^ > x >'m«0|Stl!i: 

10 0 12] 

n(D^t>^^mKift':iE^^xm.i>B mmmm ^t>^mmii^x %ox. 

mm. 2. o<z/'y<3. 0) xmu^Mi'yir::^y'ym.itm<^m.m.=^: i^xxf/t 

fz\t. — ^^MxWyOz «BL. MJi, H. He. T;V:??V^Jg> T;V:<7 V ±IS^«, 
#±«7C^> Mg. Zr. Cr.Mn, Fe, Ru, Co. Rh. Ir. Ni. Pd. P 
t. Cu. Ag. Au. Zn. Cd. AU Ga. In. Tl> Si. Ge. Sn. Pb 
. Sb. B. F. P. S. Se. Br. Te. Ti. Nb. V. Mo. Ta. Re<^I^:** 
<bM#^S^tL^ l@m±<7)7c*. WtiiJ' 0{±m*. 0. OOl^x/y^l. 

2, o<z/y^3. 0) xmm'^n^m.^^yi^:^7-ymim<^wsL=f-xm^'^^^^ 

[0 0 13] 

yir:^7- ymtm<omL=}-i^ ^ xf/ 1 tzum.^^ y^T.^- ym\:m<Dm&^<D L 

*a*b*^fe^l'^tt'i>3^#'fet-:feV*T. L*7&S2 5~8 0. a**«-10~10. b***- 

15-1 5(Dmmp^iztb&^t^^mtir&mi<o^mz^n<DBmmmm^i:>^m^i^ 

[0 0 14] 

^^WyOz (mb. WtiiJ^^^J^-rV. 0{±m*. 2. 45^z/y^2. 99 

) -e^ia$tL<s>a^jtoTi^^v>fa=^-^tf::i:'S:#mti-^iii 1 7t{i^2<^^stciam 

[0 0 15] 

m4 0#^(i. 
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Sb. Nb. Ta.W^ Z^^ F. Zn, AK Ti. Pb. Ga^ Re, Ru. 
Ge, I Sn, La> Ce, Pr, Nd> Gdn Tb, Dy> Ho, Y> Sm, 

Eu, Er, Tm, Tb, Lu, Sr. C ail>^hm^m-i!)^hmi£flti2miii.±<07nm7!f^h 

10 0 161 

b, V, Nb, Ta,W> Zr, F, Zn, AK Ti, Pb, Ga> Re, R 
u, P, Ge, In, Sn, La, Ce, Pr, Nd, Gd, Tb, Dy, Ho, Y, S 

m, Eu, Er, Tm, Tb, Lu, Sr, C ai)>h)^^^^^l^miffhtz 2m&^±<^7tm 

<DWLU^t<D^ m^i^l^ii. 5:5- 5:9 5 (Dmm-(^$>^ ^ t^i^Witir ^ 

[0 0 17] 

[0 0 18] 

[0 0 19] 

[0 0 2 0] 

H 9 co^^ti, 

-:)i<D\^mmK^^^fLfzmmBmmmmm^mir^mt=F-^^'ktfi^Bmmmmt. m 
[0021] 

^ 1 0 

&.±(Dmm Lfzfpmmt. ^^^^ c t ^^Wit-r^m 1 e <^¥s<^v^■r^^5&-^^lBm 

10 0 2 2 1 

m 1 1 <^^mt. 

10 0 2 3 J 

m 1 2 

mfMSti, ^mmti:i\t2m\>x±<omm\^fz^mm^^\^. 
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[0 0 2 4] 

1^ 1 3 

mmBmmmmm^^-t^mj^^f-^^'^tfi^Bmmmm. mmm<Dmizmm 
t ^s^t-r^m-^m i ~ e (Dy^^-rn-A^K^m.oBMmmm^t^^mi&i^'^^^o 

[0 0 2 5] 

H 1 4 <7)^^{i^ 

[0 0 2 6] 

m 1 5 <7)^a{i, 

[0 0 2 7] 

^^J^^^fc LT. — «£^Wy O z (mt^ Wti^^iTJ^xV, Olim^. 2. 0<z/y 

<3. 0) x-mm^fi^^>^:^7-ym^tm<DmiL^is^t>^^ttzii-m^MxWyOz 

(mL. M{i^ H. He. T^V^^'J^Jl. T;V*V±a^«> ^±^:7n*. Mg. Zr> 
Cr. Mn. Fe> Ru> Co. Rh. Ir. Ni> Pd. Pt> Cu, Ag> Au. Z 
Cd, AK Ga. In. TU Si. Ge. Sn. Pb. Sb> B. F. P. S. 

Se. Br. Te. Ti. Nb. V. Mo. Ta. R e <7)n^^bM1K^fi'^ im&.±(^7t 
"N^i^yiTT.Ty. 0{±m#. 0. OOl^x/y^l. 2. 0<z/y^3. 0) 

2*fc<^'^t>-^«ran^«-f-i>'f S3»#t''^tttrv^^<^-C. lSlv^0StitSK#tt'g::tb. 
^X^fiii/jN^ <. :^m=fJ^ h<^^fifi^^Bl*)gjgtffl^*>^«it#'£:Mati-Sii:^-e§;to 

[0 0 2 8] 

mm^i^-f^ws=¥-^m^^fzBWMm.m^t>^mmmz-^y^^xmm\ztim-f^o 

[0 0 2 9] 

^TT^T^y, Oamm, 2. 0<z/y<3. 0) -e^iB^tL^s ^ >i5^;^x>'^'fb%<^m*i 
^. :fe J:t>Vf /cf±. — ^^MxWyOz (^L. Mfi. H. He. T)VtV±m. T;V 

V ±S^J1. ^±IS7^^^ Mg. Zr. Cr. Mn. Fe. Ru. Co. Rh. Ir. 
Ni. Pd. Pt. Cu. Ag. Au. Zn. Cd. Al. Ga. In. Tl. Si. G 
e. Sn. Pb. Sb-. B. F. P. S. Se. Br. Te. Ti. Nb. V. Mo. T 
a. R e<DM^hM^^*^^ l^iik±<D%m. Wi±^ y^y^T^y. Oltmm. 0. 001 

^x/y^i. 2. o<z/y^3. 0) •xmm^fi^m^^yv:^T>m'(tm<Dm.&=^ 
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[0 0 3 0] 
10 0 3 11 

tti. ^y^:^T>m<mUU'T-i--^^WyOztmmLt:t^. 2. 4 5^z/y 
[0 0 3 2] 

^ibtc, a^^>'^^;^f•>m'^I:%M?■'^^ TcSM aiL, M{±. h. He. t;v*u 
TA^:^V±m±m. ^&±li7G^. Mg. Zr. Cr. Mn. Fe. Ru. Co. R 
h. Ir> Ni. Pd. Pt> Cu. Ag. An. Zn, Cd. AK Ga, In. Tl 
. Si. Ge. Sn. Pb. Sb. B. F. P. S. Se. Br. Te. Ti. Nb. V 
. Mo. Ta. Re<7)p^^-h^^^ti:h imiik±<D7tm) =£r^JpL. m^^yi^:^T>m 

3555^HMi^t;gSm^S*<^^JRi^ti7&*l&mb. Ml 0 0 0 n m#3£coi£3^^m?RliX 

[0 0 3 31 

-^^^r. MxWyOz (mt. MMISMtc*. WJi ^ > iJ^;^ >. Ofim^) tia« 
L/c^:§:. 0. OOl^x/y^l. 2. 6<z/y^.3. 0 OM^^SI/ii-fS^^lligjK 

[0 0 3 41 

t-f. 7C*MO^inS:=l:^1-x/'y<^^lt30v^-cmig-t^o x/yO^i|y&^0. 0 0 1 J: 

i±#1-^5&«. x/yO'li/&«lMT'^Mm'J>t^^D^^o x/y(^^|t:55 1iy.T-e 

t/c. 7n^M{±H. He. T;i'*V^Jl. 7;i/:* U ±li^«. ^±S7C*. Mg. Zr 
. Cr. Mn. Fe. Ru. Co. Rh. Ir. Ni. Pd. Pt. Cu. Ag. Au. 
Zn. Cd. Al. Ga. In. Tl. Si. Ge. Sn. Pb. Sb. B. F. P. S 
. Se. Br. Te. Ti. Nb. V. Mo. Ta. R e OP«3:**'bSK$ tL^S \ im>X±.X 

[0 0 3 51 

wmm.<Dmn^7Ti-t z/y<7)m.K^^^xmm-f^o z/y(om\z-^^^x\,t. mx 

Wy O z-C^ie^^fx-SI*^^ >i^;^T- ^m'fkW^i-iSV^T^). ±^L/cWy O z t?^IB 

±3St/w7C^M(^^in*J:: J:Si*m^^<^«;J)«*-2)^i6. Sf^L<{i2. 0<z/ 
y^3. 0-e*>«9. i«!)i?fL<{i2. 2^z/y^2. 99. ^ <\t2 . 4 

5^z/'y^2. 9 9t?**o 
[0 0 3 61 

* . ^yir:KT ymimw&S^-. mxf/ttz\i. ^^^^yy:^T> m<tm 

w&^^^m-r^mffvmmwmmti&^^^mmm. #ic i o o o nm#j£o^*:^§ <m 
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/^MH-js&ffl-r^ 8 0 0 nmJiJ.T<75*a^#^^LTV^SC:i:Wt Lv>o -ttti 
^ 8 0 0 nmi !9 i>4^^\^^^t=Fit. tfcSLliJ: ^^^^tcilE-T^ ^ t < , pX^t^fe^ 

10 0 3 71 

:i(D&=T'KX^mi(D^m^Mmr^t^ii. 2 0 0 n mJJlT. 0^L<lil 

0 0 0 nmmT^5J;v>o -^-OSSfi, |ii=-0®^=-»Vh:^ ItttraM^fJlSL^ L < t± 5 - 
fcSLtii:^ 4 0 0 nm- 7 8 0 nm<DnSU^mmi^(D^(DmiL7!)mm.-^ii^^W:. 5^^^ 
iiitm:5««f9?!f7;^<DJ:^^I^:l9^ l^5g^:Migti7&«#ibtL55: < ^r^O'Srlllji-e^S^i^ibT- 
ab^o fiP^s 3g:i=-#75*2 0 0 nmrnrti^:^ ±|BM^ti:i§L ^> L < ti 5 -ffeSL^^I&M 

[0 0 3 8] 

X'it3 o%mTt-t-^c t7&«-e§;5)o ^-rx^i^^^s o%jy.Tt?*;5. SKBltJS^t-t^N- 

10 0 3 91 

tTt. :*:^§^(^HltitKlitg*5IIS-r^^^^^OOT:e>^ Si. Ti. Zr. A 1 O- 
[0 0 4 01 

xxr/ttiii^ n^3^>^^T>mihmm^^<o^^^if>^^ mmmmmM^ (cie) 

di^LTV^;g> L*a*b*^'fe^ (J IS Z 8 7 2 9) i;:j5lt^^#'fet^*3V^T. L*:*« 
2 5~8 0> a*:d«- 10-10. b*:**- 1 5 ~ 1 5 T^);S)^#«r?i/ci-C ^76^$ Lv^ 

O 

[0 0 4 11 

^^m-r^mm^mm^mm-t^o t-r. -m^^j:t/ttmnp^<Dm^<Dm:s.<'^miz<:>^>x 
mm^^ h^mMiiziim^<o-fyx-7m^m^^ox:i(Dm^^x^^^-B:<D±itK 

tt>p^=nQ^/'em (2) 

< ^:;s7t*e). i:^mM&m<D^txKM^fi^sii:K^j:^o i^mm'f-^mit^mx 1 
<^3i&#'fefc^s«^^ffi. 'tLx-^7:^'rm^^t<Dmizitmm^j:mm^^it.^^hi^ 
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^ o 

10 0 4 21 

mWk'f-t^ Sb, V. Nb^ Ta.W. Zvs F. Zn. AK Ti^ Pb. Ga> R 
e^ Ru^ P^ Gcs In. S La. Ce. Pr. N d . Gd. Tb. Dy> Ho. 
Y. Sm. Eu. Er. Tm. Tb. Lu. Sr. C z-h^h^^mi)^hm\tflfz{i?'tj: i t 

fz^-tj:i ti> lm(DWi&^t^l)m^^i^. ^(Dm^^^if)^. 5:5-5:95 

[0 0 4 3] 

^(DU^m^T(i^5 : 9 5m±tr*tL{f+^:&0itM#14^^^i-^ci:3i*t? 
[0 0 4 41 

^t. -«£^MxWyOz (lit. MfimiEMTC*. Wii^ > OHmm. 0, 

0 0 l^x/y^ 1.2. 0<z/y^3. 0) X^^M ^ V -if 7.TymtmW&.=¥-t(0^ 

( a ) . — y o z fih 9y^7.^ ynAW0.^^(r>^'^-^'& 

±^t7t. -«£^Wy O z (-tat. W(i^ :^iJ'*^T->. Ot±m*. 2.0<z/y<3. 
0) X^'^fi,^9yy7s'7-yWi\<M^i^^\-t^ ^y^Ts^yWi (H2 WO4 ) . 9V^7. 

ii^^m[i\.xM5^m\^fzw^^^m^'^'^fz^yif7.7-><D:^^m. -b^hm^tfih im 

^#H^T-r«i-^i fct' J: >3#'bti-^o cic-e. wMtLxm^^^^^yi^^^y^ym. ( 
H2WO4) . ^ ^mr^^^'^-ts. T^M^ >'^^T-^ti{i. #tcfijpi{i|atv^ 

o 

[0 0 4 51 

teL. iS' ^i^'X-r >m (H2 WO4 ) . >'ir;^x>^T:^*-'> A. t/v:{iA:^'fb;5' 

Wk^mk'^^fz9y'!f7.7-y(r>imm. is-hWit^h \'mx±.<r>9y^:^7-y\'(.^m-^m. 

^x^x^yifT.T-ymmwm-^m'^-f^^^. «^zajK{±. Wi^h-f^mm.^^^^ 

200 t:J^± 1000 X,\iXTt-f^^hiim^ Lv^o ^•M^zaa^^'2 0 

oicj'j.±i 0 0 ormT^^^H Juab's mm.<D^^!^^^m-r^^yi^7rymimwL 

0 JJJ.± 5 B#M JJlT-c+^-e zfe ^ o 

[0 0 4 6] 

^K. Mm^y^^^^Tym (H2 W04 ) > i'y^':^y'ymTy^=-^A, i^^^t^y 
X > . T)va-jv izmm L 7t y^J^^b i^yirxry KTic^miJU lxMtK^M l /if^vtli 
^m^^'^fz^yir:^v-y<7}7iimm. Tf)^hmi£fi^ imiX±.(09yy:^7-yit'^m-^mWi, 

Lxmm:Lfz^y^::^ry m^mm^^^mm^i ^^^^^^tz^^K. mm^y^^^f- 
ym^tmwi^^^. yf^^:ff:^m^t fziiyf^m^:ff:^tM%^ify^t(Dm.^'ff^w^m^T 

-Cj^^-t ^ ;^r ;^ tt« ^ ti i^^zS^ D t itltSiRt" tt 

{f#tClS5^$tt:S:v^>6*. $ftL<}i2 0 vo 1 %Je).T. J:«5l8^^L<lilOvo 1 %Ji)LT 
. $ ^tCiJJt L< ti7~0. 0 1 V o 1 %"C*i)o TO145y;^t><^jS7cft5!r;^OiftgE;i&*2 
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Ovo 1 %JeiLT-t:-*;2> mm^y^:^y'>mimum.'f-<7)M>M^j:M7U^^m't^^inf)^ 
[0 0 4 7j 

^^^ti(Dm,^.^^h 6 5 OX:^mx.. 1 2 0 OlCJtaT. L< {i 1 1 0 O'CJ^l.T. 

t L< ti 1 0 0 OTcmTt?*>*o — TO143y;^tM7ctt3(r;^ to?l'g-55r;^oj^'^tt, 

0 0'Cm±6 5 ormT-Ci^fiKL^ 2 "/g tc7|^fgtt?5rx#H^T. 6 5 0X:?:j@x. 

1 2 0 0t:^ilT-e«-r-s, :itii B^mm^^<om.^.-^^hUt Lv^o ::<^fc §(^^^^gkll 

[0 0 4 8] 

SSit $^^^CiJ'>i5^;^■r>m'^bt/ {is L * a * b *5 it ^ l&^-fe Iw V > T 

, L**«2 5~8 0s a*;6«-10~10> b 1 5 - 1 5 O$gai*lic*o fco ^ ^ 

^iS^Mshii. W2 0 O5 8 s Wi 8 O4 9 •^j:^<D\^t>\^^-r^^^)i^(D^:^'hmU'^fifz 

. 0{ii?*. 2.0<z/y<3.0) t ^oTV^;2, fcipj»f $ ttSo 
10 0 4 91 

(b) . — ^^MxWyOz (^L, Mt±mieM7G*s "Nkt^ V . O^tWM. 0 

. 0 0 ISx/y^l. 2. 0<z/y^3. 0) X-^'^ft:^^.-^^ > if 7.7-ymtmW&.=^ 

O.OOl^x/y^l. 2.0<z/y^3.0) fl^^^^ > >mmWLm. 

^y^y^T^m (H2WO4) > ^ >i^:^x>'MT^^-'^7A, :f^mt^yif:^T 
yv:^y'yit^mizm^x. (a) izxmitLfzi^ yif:;^TymitmW&^^m\^^xi>]^ 

[0 0 5 0] 

mmm.^^yvy^'Tymitmum.'¥'(Dm^j:^m:m.-^mtLx. ^y^Ts^ym (H2w 

O4) > ^y^7s7-ywry^--^j^^ :^M^t^y^:^r-y. T;i/='-;vt::^^L/cA:^ 

ii^hmifL^ imi^j.±(^i^y-i^:^'ry^t^mt. mmM7um(7>^i^tt:^mwLt. ^:m^ 

t ^?l'&:^*;^#a^T-Ci^fiKL. ^ t:: 2 >^ -r ■7'g-e:f:ffi14:*';^#H^T-e«-r^ t 

2m.<Dm^^n^j:^ ^tKx^xiinhfL^o tfz. mB^y'i^^^Ty^t^mKm^ 
(a) \,zxm^Lfz^y^r:^v-ymimmn.^^m\^^xi>$i\,^o 

[0 0 5 1] 

_h^L/ci9tw, ^in-f-^MTG^ti. H. He. T^V^U^Jl. T ;v 55f V ±^^J|| . # 
±®7C^. Mg, Zr, Cr, Mn, Fe, Ru> Co> Rh> Ir> Ni, Pd. Pt 
> Cu, Ag. Au. Zn. Cd. AU Ga. In. TK Si. Ge. Sn. Pb. 

i±SiiE# 2004-3107429 
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9/ 



Sb, B. F. P. S^ Se. Br. Te. Ti. Nb> V> Mo. Ta> ReCO^*»35^ 
[0 0 5 2] 

^>^7sr->m. (H2WO4) . 3fyir:^T>mT>^=-^J^. ■^^\\.9y^7.7--y^ 
v^o ^LT. CKTJMTn^cTjm'ffc^. 7Ki^'fb%fc> ^'>'iJ^;^rvm (H2 WO4 ) . ^J'VtS^ 

10 0 5 3] 

tfz^ mmn^W:^mtim^j:^u^ij^tLx. ^y^7.r-ym. (H2WO4) > ^ 

y^Tsy-yWry^-tfJ-.^ is.^\t9y'^7.y-y-^r)\^-=i--)\'\z^'m\^fii^Wi:^^yif7. 

10 0 5 4] 

y if 7. T ymiwiiwm.i-^mmmi'^^^^^^ fztbK. /ps^i^'x 

^'ff:^^.m^fz\ty^m^'fr:^ tMytn'ff:^t<Dm^if:^. :^miSLif:^^<Dmjtn.i3':^<Dm 

•mmmmumit. mi (a) i,zxmmLfzyfm^:ff:^tfzitm7tn'ff:^. y^^mn.^:^ 

10 0 5 5] 

SSlit $ flfz^^ ^y^J^T^y (OW&=^ \±. L * a * b ♦^'fe^ :fe * l&^fe 

v^T, L*/6^2 5 - 8 0. a*:^«- 1 0~ 1 0. b*;6«- 15-1 5 (^t6ffll*lt::«bo/io $ 

h\zmm^^^ y'^:^Tymitm<^WL^=}-K^^^x. ^mm^Wm.-^'^i t-^ir^-^')m(o 

^^i)mm.^i^tZo it^^m(Dm^\Z^fL^t. MW0>fiJ±m*^«<^*'2>MxWy O z ( 
lib. O.OOlix/y^l. 2. 0< z/y^3. 0) ffl^C^:oTV>^i:f!l»f:?^^So 
[0 0 5 6] 

^^m-^ik^^^fzB$;i)mLm^t>^m^mz'o>^^xmm-r^o 
t-r. ^t>^m.it. Bmi&mmmi^-t^fpwmt:'t(DnmT(f^^^^^t>'t^m'x;^^ 

. mmBWMMm^t>^m'^^(Dmmz^t>^x^'M.\zwR%fL^if^ mk.\t^ 

ffiiE#2 004-3107429 
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^-i^ : 10/ 



[0 0 5 7] 

BMmmmm^^-r^mi^^^^tiv^ Bmmmmt^ ^mmtfz\±2mi>^±.(DmmLfz 
^mmtx-mm^ti^mmA 'pmm<7)~ij<D-mKBmmmmmt::^i- ^Wi^^-^'^t 
MBMrnmrn^m^j^ir^b^ms 't•w»7&^ mmu:^^:^. ■fy:^^yi7^^hmitti 
ti2i^(D^t>^^<r>-if<op3mmK. mmmm. m^Bmmm.mm^m-t^Wi^'^'ii^'^t 

[0 0 5 81 

o 

[0 0 5 91 

ij^m 1 ) 

^-ra^Ti*, BMmmmm^m-r^mm'^t^mmtxm^^f^^ Bmmwim^t>^mm 
}£=.)v^mmM.^m^:mmL. ^(Dif-jv^mmm^mmtiy- hmz^mLx^mm<Di^ 

§gL/c;6^ BmmMm^-^^'r^w§L=?'-^-^mMxtj:\^>m.'M.mmz^\.fz5^mL-^ tr- 

[0 0 6 01 

:^Y(o'0cmi'j:BMmmm^t>^m^^^wk-t^^ti)^x%^o 

[0 0 6 1] 

mm2) 

-;v»jtM%^piaL. ^<D\£-)v%-mmm.mi}^'y- ymzm^'Lx^mm<^i^- 
- > hmm-^^^is-. ^\.<\tBmmwmi^^^irhmm.i'^^t-f'£\t^2m<o^mm.(oi^ 

~ymz^^^^. ^fL-^WL-ffy:^. •fy:^^y^i}^hmitf\.fz2^<D^t>^m<om\z^ 
^^A.X^^^i^^^^h\,zi. ^ BWMmm^iy^m^^tir:h:)jmi)^mfhix^o 

Mmitmrniz, Bmmmm^^-r^Wi&^^'^mMiiz^wii-^^^<7)xii^j:<. 

toiE#2 004-3107429 
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^-'J: 11/ 



[0 0 6 2] 
[0 0 6 3] 

ET (jJ^V J^-^^V^xV-^^ V- h) 7^ ;l/i=»=Srf^^L^ E T 7 ^ A ^Sr> iffi't' 

co» J; i9 . U V h , ^mwmm(r>mWs1s\ Sr^r ^ t t&^t? § ^ o 

10 0 6 4] 

(5^^ 3) 

TiOiEOv'- h iO^'P^mo^/- h 4-. HtrlBBimiiSm7&«3^^^tt7t^I'-^ < h 
[0 0 6 5] 

=S:Ill-&C:i:7&«-C-#-2>o itLtci I9;i5v^ait«#te=&>f ^-f X'(it{j:/>$v^aitiSEffl 

[0 0 6 6] 

(M4) 

■^TbIJI^^ Stt^^-f ^WJIt^-f ;VA^:^0>tm±t-?^^L^^Blt«M^^-r^m 

e^T&^-^stL^ BitMs ^WiW.^fz\t2m'i>x±.<Dim L/ctf rami: «:^-t* a Mat 

■t-^W7>f ;VAcoM-Mtca#tMm=^?^fiK-r^o m^-f ;i/A«oJtM±tcBmm 

miE#2 004-3107429 
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^-i^ : 12/ 



o 

[0 0 6 7] 
10 0 6 8] 

"TM^^iJ^L < Blt^t«tg**^^m«l:i=•75«^tS:$:}^7t«^S^'^SS:^^M 
^TO^^-^^-^t *v^Wli.«^Srv~ h^yctr^^^Lfc-frsmi^- h(7)-;^<^Ml^^*L-C 

Bimssm^j^^i-'So ^(DBmmmmTb^j^m^iiMmmi. wi-ff^Ts^ rr^T. 

[0 0 6 91 

^wysmzi.^\s.. BW-mmM^^-f'^mt^-^^ti^^^mk(n>=y-\(r>mM\z^ 

[0 0 7 0] 

> ^mnm. m%^B%mwm,^^-f^w&.i-ifi^^MBM'mim. mmm(om.\zmm 
% ftfzmmm-<o^wstmnm ^mm %h\z^ imMmm-<r>-m^m^%^^^nm 

m±iiZBmmmmm^m-r^m.n^-j!)^'^tfi^ BH'Mmm^j^^i.. ^<DBmmmm±i<z 

miEi^2 004-3107429 
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^--J : 13/ 



[0 0 7 1 ] 

^: ^ - ^^x- § ^ o 

[0 0 7 2] 
[0 0 7 3] 

BMmmmm^mir^±nmu'?-^^n^^^mmtLximK]&^-^fi:bi>(oxii^j: 
)\^?hmmmz^i^^xm±^i3ii-^^t-A^nmx^:ho mK.it. 7jc^^i5'y-;v> -/d/n" 

3-;v^<c>t;v3-;v^^ p( f-;vj^-T-;Vx j:.f-;i'x.-x;v, tf;l'a:.-T•;^^cox.- 
yy^)^^ V >m<D^ V ymt\^^ofz^m.<Dm^mmTi>mm^mx^^o tfz. 'j^^- 

[0 0 7 4] 

ttz. ±ifie-;^^#Jiio■prMtt=^M^1-^n^ii^J^cov^T^>#^::Pl^$tL-r^ -B^iix-tJ 

[0 0 7 5] 

tfz. ±m^~)^^mmtLxii. m^-it^^) y^-}V':f^y-)VKf^^-^fi^yi?^) 
. ^vn¥^^=-)^^'^uy--m^^~)^^M^^. ^"^lyy-^m^-^^^M.^^. 

[0 0 7 61 

-e i ^ o mzB ^"MmMM ^^-r^ u^=f t }£-)i'^mmm.^mTf)^^ tfi^m^<^^mm 
ffi -> - h -c . ±ifi If - mK.it B Mmmmm ^m-t^ 

mMiz^wc^fifzmmm^ ^~)\^^mmimi}uL. umLx±^m^^m-iz^Lx 

tBtE#2 004-3107429 
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^--J : 14/ 



[0 0 7 71 

mmmn.'f'it. mmLtz-^^wyOz (-el. wfi^v^^;^^^^ ot4m^^ 2.o< 

z/y<3.0) > ^ ^cfi/^Stiy^'. -IS^MxWyOz (mL. MJi. buIBMtc**^!*!:*- 
fbS^^tL^ ia®m±(^)7n*> Wtd:^>'^;^T-^'. Otim#> O.OOl^x/y^l 

. 2.o<z/y^3.o) T'^^tL^o ^hkz. mmBMmmmm^^^^tf!i^m±. -e 
-15-1 5-t^*;&i5'>i^*xx>m'fktjmje^^T'**o -etr, mmmm^iz^n^fifz 

^ii:h^y'!f7.T ym.i\:WmL'^(06^mt=^m>'^ 8 0 0 n mi^i.T t -e+:9-,flB:*^ < . 
±^-tc:S-tS:L7tBl^iSic#?^^ffl53'M^iSffit-'i>itlcJ; 19. iSv^ B 
S BttjtfK#«r#-5C:t7&«t?§^o 
[0 0 7 8] 

tfeLTv>-5 ^ y^7.7^>mmw&=f-ifimm \^x^^\^fzmm.m.=^(D'^-^m,^-t^ %><r>x 

mm\m.'^5^miij^h9y'!f-^'rym\m''m.'^(o^^^^ y 

8 0 0 0 \zxm%'f^^^X^t>'i>^hi^X%ho 
[0 0 7 9] 

SKBMJim#?^M^«ici5v-r. H^iB^ y^7.Tymm'mt^<r>5^mt.mt s 

0 0 nmmT-e*;2.^t^^'M* Lv^o ^S^M^/^SS 0 0 n #ibtL7tBW 

1 t«rlHlji-e§. lifV^BltjgKi^tt«:^-t-jO-ibT?*)^o $<bJi> S^BItiJliK#5^^ffl:J9- 

[0 0 8 0] 

5^*3. y -^r 7.Tymmwm-^'mnr^5^'^^^-^-^'^\t. 's^~\:.5m.x%^-)^ 

^"e^tt{^#tcEa5^^tL-r> fOx-tf. lf-X5;v. -9->K5;v, ^^y\--y 

- * - , ^ y >f Hf - t'^ffl fzm-m ■ ^nmrnum^mif hux&o ctih 
(D^u^m^^ti^WLmmK i o t> ^yir:^T ymimw&^<omm^^<o^WLtmmz 
^y^T^T- ymmwm-n±(omm.mz. x hwm-w. %mi\^. 9 y ^t. t ymitmm. 

=i-^ xy)W§L^itLX^Wi%^^:Liiifix^:h (■r*t?*>> ^W-^^m^iLh) o 
[0 0 8 1 1 

^h\'. Sb> V> Nb. Ta.W> Zr. Zn. AU Tis Pb. Ga. Re 
, Ru, P. Ge. In, Sn, La. Ce> Pr. Nd. Gd^ Tb. Dy. Ho, Y 
. Sm. Eu. Er, Tm, Tb, Lu. Sr. C zii^hWSi'^iXh 2mi>X±<Oit'^-^'^ 

■tfz\t^ -^^xBm (mt, y.\tT)vu^)±m^mimtfzit^ y Y^j^M. (y) ^-g- 

tsi!H±m%mi'hmi'^f\'fz7m. B\t-^f;m. 4^m<6. 3) X^^fi:hii^^itm<r> 

ffiiE4#2 004-3107429 
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^-y. 15/ 



tti\±. I n4 Sns Oi 2 ^ifO-f yyc/A^^'^i^'fbtJOmJ^^. tt;*.^- 
[0 0 8 2] 

Sh, V> Nb. Ta.W. Zr. F, Zn, AK Ti. Pb> Ga^ Re. Ru. P 
^ Ge> I n^ Sn> La> Ce> Pr> Nd> Gd> Tb^ Dy> Ho> Y^ Sm^ E 
u^ Er> Tms Tb> Lu> Sr. C a ;6^^^^^tL<& 2«J':)l±Ox**'^tfm'fbtK^ 

[0 0 8 3] 
[0 0 8 4] 

mm^^^ y^-'^mm^'^^ yv-i:'^m^'ttit%it^'^4yr-iz^t>'txM±miK-tfi 

[0 0 8 5] 
[0 0 8 6] 

^hK^ ■msiBMmmi^^mm^nm^m\^^xmmmu±K^m^Mmi^fzt^. mm 
mommmit. Mm^ y ^:^9-ym^mw&=¥-<r>mmmm^mi^vfzmm^^:^K^^xn 
hfi^o ^^x. m^it. ■mne,Bmmmi^'}^mm^wi.m^(D^mm^m'^'^ yyvy^^M 

<Dm.mm^i&^mKLxm<7^mn.^imT-^'t:h^tiim'mx^^o tfz. nmBmmm 
i^=}^mm^m^(omw'^^ y ^-tti\tyRtjpmm^-^^ y ■s^-<o-^m'A(o-mmizx^x 

i>mmm<Dmmn.i:mmx^^o 

[0 0 8 7] 

^K. mmBMmww^mm^WLm^m±^j:mmmu±im^Lx^m^=mm-r^m^ 

-Vm. hiSfe. •r'^y:/3-h^> y^^V-yWm^. n-;vn-h^. m 

o 

[0 0 8 8] 

ffiiEJi^2 004-3107429 
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^-^J : 16/ 



[0 0 8 9] 

10 0 9 0] 

t fz. Bmmmi^Ji^m»^m-^mm^'^-( > 1 i-zumm^'^^ y =^-^t ^v^j^-^ 

mm. -J)v:=i=.^A, ^^y. tfz\,i7n^^=-'^J^<D^mT)^-^^'yV^^iih(r>U6^M 

od^y^^xTymnm^^^oi^mLfzmm^mtbx^m-^fi^fzib. j^<d^^ xnjmm 

[0 0 9 1] 

mK'm^Bmmmmi. ^ yi^:^fym<mw&=Fif)mtmmi^i,zmmiz^m^x\^^^fz 
mMm^mi!i'mmi^mtbfzmm^mm^iy^mmmmmK2:^m'{tmnmizit-<x-^ 

[0 0 9 2] 

tfz. mm^m<D-aj^itmmi,zi3n^KM^^hi,mmLfz\^^m^iz{i^ ^y^7.7-y 
mmwk=^if^Wi^f^tz^'^(oiL\z, s i 02 ^MgF2<^J:d^®;sw^<7>iR=s:fifcm 

[0 0 9 3] 

nA'c.'f-^y'^mAm.^. m'fb-feV'i7A^if<^3&^^, ^^^o^w^i^ ^^^whu 

i/c. ^mBltiira<^TO:)feMai^=^|6]±^-iir^/i*I>lis $<bliATO^ I TO. T 

OitH>g«j:^{i> ^JlOS^it-rt 7 5 0 nm'M-^eo^ii^>6^^tij!]ni-S-:^, i£#H«t=^M 

[^M#!l] 
[0 0 9 4] 

i^^j'f^'fe (10° ms^. *ziD6 5) > :fej:t;^'g-^p-&iiit#:<^'Br^a^^jg^^j/fi'B»j-^ 

S3:M#fllf m) ^<^^^^S?fU-4 0 0 O'^fflV^TiilJ^L/Co X 
il|{i'H-±'fef^gt«5!5^ (^5^) MR-2 0 O^rffiv^-CillJgUTto 

[0 0 9 5] 
[^Jfel^lll] 

ffiiE# 2004-3107429 
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^-v : 17/ 



H2WO4 5 0 g«rAtL/i5l|7K- h=Sr:&3llrWt^-b';' h N 2 =£r^^ V T- 
•feli. L*;6*36. 9288> a*7&«l. 2573. b*7&«- 9. 1526T'*fel9, 3ij5fe 
'^;Va^--r;V9 OM*%«r^SL> 0. 3 mm ^ Z r O2 tf-X^: A^/c^-f V h 

66ma%. if-;vr^9-;i/it«75«7 1 . j:^ ti^TaiiEffla^t/^ 

UMLt^Co MM$n7tM^%=Srn-;v-erl^LT. 0. 7 6 mmJ?0 v- h*c«?^L 
t'Wm'Sr^^SaL^o f^M^tL/^4"MIl=£:, l 0 OmmX 1 0 0 mmXjis?j 2 mmJ^cO^^ V - 
>*'7X*^2*fc<7)^tC*l5«;?*^5i<;?*^. 8 OVKljmLXU^mLfz^k. 14 0'C> 14 kg 

miO-R^tc^l-idt::. nrm3fe^3i^7 0. 8%<^i: §<^Bl*^3i^{44 7. 6% 

[0 0 9 6] 

[«M 2 -mmm 3 ] 

m 1 <D—nm'^ir j: ^ t-. nwj 2 o^t>-^^?t#B 72. 0 %<7) 

i: §OBlt5lai${i4 9. 4 %-C% X-fitti 0 . 3 %X^^ . m^m3 <D^t>'itmi^i^ 
C<DnSUttMM^7 5. 8%<Dt^(DB^tmM^ii4 7 . 8 ^-f X-fitti 0 . 4 %-C 

[0 0 9 7] 

[^»J 4 ~«^J 6 ] 

H2 WO4 5 0 A 1 (0H)3 2 1. 3 g (A 1 /W= 0 . 2ffi^) ^^^y^JL^^T' 

6 0 oroxiK-eiBt^ojiTciiOiS^^To/i^. N2 'ff:^w^m^T. s 0 or-es o^m 

^LTm«iT-b m^^L* Tf}^3 8. 6656> a*;5*0. 5999. b**«-6. 98 
9 6) *J|^?fll tlWj^tCL-C. ^jife«?B4 H^^-a-^P-lirr^r^^^jt^^D^^f^ 

tti. H2WO4 50gtCu(OH)2 17. Og (Cu/W=0. 3ffl^) ^^^-i^ 

?L^-e+^tl-^t/c5^*«:. N2 :ff:^^:^^rVT-tLtz5%K2 :ff^^m^L^j:f}^hlJ]i 
mL. 6 0 OV(Di^mximii(DM%mm^n':^fz^k> N2 :*'^#H^T. 8 0 0t:T-3 
O^m^Lxm&^c mi^^L* i!)^3 5. 2 7 4 5> a * . 4 9 1 8 . b * 7&-'- 5 

. 3 118) ^mz&.mt^ nmmi tmmKLxmmm5\,z^^^t>^mi&i^E^i^m 

LfZo 

tfz. H2 WO4 5 0 gi:Cu(0H)2 11. 3 g (Cu/W=0. 2^m) 
%^X-[-^m^LtzBM^. N2 Vr-t Lfz5%}i2 :^^:^^mmL^i)^h-bQ 

HfeL. 6 0 0t:oia;g-eil^WO^7Gii!tSS:=fTo^m. N2 :^;^#H^T. 8 0 0*C-e3 
0^j^fiKLT«^^d m^-feL* 75-^3 5. 2 0 6 5^ a*5&*l. 9 3 0 5> b * 75«- 6 

. 9 2 5 8) imz&.^^it. mm^ 1 tmmizLxmmme iz%:h^t>^miki^F ^r^m 

Ltzo 

i<^Blt^ig^{i4 2. 6%-e. ^^X-jifiO. 4 ^Jfe^^J 5 (0'g'^3^#7t'»^ 

miE#2 004-3107429 
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^--J : 18/ 



EORrm^itJ^^? 0. 9 §OBltS®^{±4 1 . 4 %T% X>(it{i 0 . 4%-e 

* o tzo mmm e 0'^^p-«i:#jt'»:F o Rx^^fc^ji^ 71. o%<ot^(OB mm^^mi 3 9 

[0 0 9 81 

[«^?1)7] 

mmm 1 (Dw&'f- a 7 . 7 M^'^-m^nn 9. n^^) }v^mm 7 . 

7M%> -^f-^V'f y:/-^;l'^^ h V 7 5. 5M4%ff*b^ O. Smm^ZrOalf-X 

±.U^WlWL (BTg[) =1:, ##-2 4 0>'^--^l 0 OmmX 1 0 0 mmXj?$j^ 2 mm<^iJ^ 
^ , B ltJiicM«^S; $ tL-C y - > 7 X B *j-JEiKIE>6^?^^ ^ ttf^ M 

^^^hm^. 8 OTCldJnl^LT^R^lPL/v:^. 1 4 0 1 4 k g/ c m2(^5j-- h ^ 
10 0 9 9] 

[Mmm 8 ] 

Li-zo 

±m^Wi.i^ {cm /^'-^-^-T'Mtt*°U^>^7";^7'f {m^SOfjun) w 
ffilc^:<^L/>:m. 7 0 t:-e 1 ^<^^#-C]^ffi7K#l7 :^7°=^Bg|tLT B#tiE^^=Sr 

5i^^L/co KBMiSEii^> 2*!C<^0. 7 6mm»<7)'t'P^mffl'i^°U Vf:^;^:/f-9-;^'>- 
^^^C@SSL^ itL=lr2|fcO 1 0 OmmX 1 0 0mmxm^m2mtn<O^r^) -y-ffy 
iZ^^-^^X. B OX:iZ-bamVXimmV±^. 14 0'C. l 4 k g/cm2<^:t- 

\y-r\zsi y):if:mm^n<^xmmm 8 K^^^t>^m^i^n^i^mLtzo 
mi(o—m^<iZ7^-txoK.-^n^mM^7i. 2%<ot^<DBMMMmitA s. i% 

[0 10 0] 

[^ife'^ 9 ] 

mmmixmmLfzo. ? emmm<^^mmm^°')^~)i^yf-y-}i^y-v^. bmm 
rnKD-Mmz^-tx^iz^ us^^^M^7 2. 3%<Dii^(DBMmMmi^ s. 2% 

[0 10 1] 

f>:B#tJtmiS^##L/c^V -V**^;^ 5 0 /um<DP ETy ^ )\^J^miz^^^'^X 

. 8 O'CtCjn^LT'K^^Lfcm. 14 0t:. 1 4ksycm^<D:^-Y^U-fl,zXy) 

1 o— m^ir^-r i ^ nrm3fc^3a^7 1. 8%<7)fc§oBM^®¥t±4 e. 8%-e 

^^X-liliO. A%X^^fZo 
[0 10 2] 

1 1 ] 

ffilEiNF2 004-3107429 
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^-i^ : 19/ 



it0Mm^3. 7m^/g(DT.y^'^> V-:fmm (ATO) M^=-3om»%. ^9- 
vzr^A^^Vy 6 5MM%^ ^MSM^^U'kL. 0. l 5mm^o*'9>^if-X 

L7t (D?ei) o 

HtrlB^i&^J 1 -^-Dll^ L /c^tfefg ( A fgt) t A T 0 :^tJCT]^ ( D ?K) ^ ttfei^- a t A T O 
t(Dm&it^^7 0 : 3 Oi:^^i^tcJ; < ti-^LT^ffciS (E^) ^PiSLi^Co #^tL:^ 
^tfete^ (Etet) a ornJS** 1 . 8 0m*%, ATOmS^j^SO . 7 7M% 

^ #yM<b'l4/^M ^5^- 1 5 M%> p< ^;v-f y •7*f-;i/'5- h > 7 0 . 6 3 i t>*^ 

WJll. 8mM%^^h^^^W(.^ iFWi) ^n-n- b-ei 0 OmmX 1 0 0mm 
x^2mmJ¥<^j^';-V:^9;^»^li^:flJL/s:t^. 1 8 0 ^X* 1 ^TO^ UT BMM*' 

^*^i:OKtcO. 7 6mmJ¥<^4«P^Mffi4^*U ft?^^a2s.J?^> 8 0 
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